The use of confocal microscopy and STERECON reconstructions in the analysis of sea urchin embryonic cell division.
A laser scanning confocal microscope has been used to investigate the development of the sea urchin embryo. The samples were fixed in Carnoy's solution at various developmental stages, stained for DNA with the Feulgen reaction, and optically sectioned with a BioRad MRC-500 confocal microscope. Computer-generated stereographic projection images and a three-dimensional contour tracing and reconstruction system were employed to investigate the cleavage pattern during the 6th cleavage division. Cell division is found to be asynchronous during the 6th cleavage, with macromere derivatives completing division first, followed by mesomeres, and finally by the outer quartet of micromeres (which begins division only after macromeres and mesomeres have completed their respective divisions). Sixth cleavage produces an embryo comprising 60 cells. Asynchronous division was also observed within individual tiers of blastomeres. Variations in the orientations of cell division axes within individual tiers of cells were also observed. The utility of computer-graphics reconstruction techniques for both quantitative and qualitative developmental analysis are discussed.